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(57) ABSTRACT 

A computer-implemented method for facilitating auto 
completion of user data input in a Web page. The method 
includes receiving, during execution time of the Web page, 
?rst user data input in a ?rst data input ?eld of the Web page. 
The method also includes analyzing, during the execution 
time, the ?rst user data input to ascertain among plurality of 
dictionary objects a ?rst dictionary object. The ?rst dictio 
nary object represents a dictionary object from Which can 
didate matches against the ?rst user data input Would be 
presented to a user of the Web page. The plurality of 
dictionary objects are associated With the ?rst data input 
?eld during build time of the Web page. The method 
additionally includes matching at least a portion of the ?rst 
user data input against members of the ?rst dictionary object 
to obtain a ?rst list of candidate matches. The method further 
includes presenting the ?rst list of candidate matches to the 
user of the Web page. 
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METHODS AND SYSTEMS FOR IMPLEMENTING 
AUTO-COMPLETE IN A WEB PAGE 

BACKGROUND OF THE INVENTION 

[0001] Web pages, such as those implemented by the 
Hypertext Markup Language (HTML) or Extensible 
Markup Language (XML), are common noWadays. Such 
Web pages may be employed to provide information to the 
computer user as Well as to receive user input. To receive 
user input, the Web page may have one or more data input 
?elds. The user may enter data of various formats and types 
into the different data input ?elds, as is Well knoWn. 

[0002] To improve user-friendliness, some data input 
?elds in a Web page may employ an auto-complete feature 
to assist the user in the data entry task. In a typical prior art 
Web page, such as one implementing the Well-knoWn 
YahooTM main search page (WWW.yahoo.com), the user may 
enter a search term, Which may be a Word or a phrase, into 
an appropriate ?eld on the page in order to instruct the Yahoo 
search engine to search the Web for the relevant Web pages. 
By Way of example, the user may enter the term “garden, 
”“gardening,” or “gardener” to pull up Web pages related to 
various aspects of maintaining a garden. 

[0003] To implement the auto-complete feature, the user 
entered search terms are stored by the broWser and subse 
quently presented to the user as selectable choices during the 
subsequent data entry. For example, if the user Wishes to 
perform another search at a later time using the search term 
“gardening” again, the user may, upon typing the character 
“g,” be furnished With a dropdoWn list containing all the 
previously entered search terms that start With the character 
“g.” The user may then pick among the choices offered or 
may Wish to continue typing to narroW doWn the list of 
choices in the drop-doWn list further. 

[0004] Suppose the user continues typing and enters tWo 
more characters so that the characters “gar” are entered, and 
the only three previously entered terms that start With “gar” 
are the aforementioned terms “garden,”“gardening,” and 
“gardener.” In this case, the auto-complete feature Would 
present the user With a shortened list containing only these 
three previously entered terms. At this point, the user may 
pick the presented choice “gardening” in the dropdoWn list 
(e.g., by using the mouse), thereby completing the desired 
data entry instead of having to type in the remaining six 
characters. 

[0005] Of course if the user Wishes to enter an entirely neW 
search term such as “gardenia” to look up Web pages 
containing relevant information about the cape jasmine 
shrub, the user may continue typing in order to manually 
input the entire search term. Since this neW entry does not 
match any of the stored entries, the neW entry is added to the 
historical data so that the next time the user performs a 
search, all four terms “garden,""gardening,”“gardener,” and 
“gardenia” Will be presented to the user after the user enters 
the characters “gar.” 

[0006] Although the use of historical data (e.g., the pre 
viously entered terms) to implement the auto-complete 
feature is helpful in many cases, further re?nements and/or 
alternate arrangements are possible. These further re?ne 
ments and/or alternate arrangements are addressed herein. 
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SUMMARY OF THE INVENTION 

[0007] The invention relates, in one embodiment, to a 
computer-implemented method for facilitating auto-comple 
tion of user data input in a Web page. The method includes 
receiving, during execution time of the Web page, ?rst user 
data input in a ?rst data input ?eld of the Web page. The 
method also includes analyZing, during the execution time, 
the ?rst user data input to ascertain among plurality of 
dictionary objects a ?rst dictionary object. The ?rst dictio 
nary object represents a dictionary object from Which can 
didate matches against the ?rst user data input Would be 
presented to a user of the Web page. The plurality of 
dictionary objects are associated With the ?rst data input 
?eld during build time of the Web page. The method 
additionally includes matching at least a portion of the ?rst 
user data input against members of the ?rst dictionary object 
to obtain a ?rst list of candidate matches. The method further 
includes presenting the ?rst list of candidate matches to the 
user of the Web page. 

[0008] In another embodiment, the invention relates to a 
method for implementing auto-completion of user data input 
in a Web page. The method includes associating, during 
build time, a ?rst data input ?eld in the Web page With a 
plurality of dictionary objects. The method further includes 
providing the Web page for use during execution time, 
Wherein the Web page is con?gured to facilitate matching, 
during the execution time, at least a portion of ?rst user data 
input into the ?rst data input ?eld against members of a ?rst 
one of the plurality of dictionary objects to obtain a ?rst list 
of user-selectable candidate choices, Wherein one of the 
user-selectable candidate choices in the ?rst list, When 
selected by a user of the Web page, is assigned to a variable 
associated With the ?rst data input ?eld. 

[0009] In yet another embodiment, the invention relates to 
a computer-implemented method for facilitating auto 
completion of user data input in a Web page. The method 
includes receiving, during execution time of the Web page, 
a ?rst set of user-input characters in a ?rst data input ?eld of 
the Web page. The method also includes analyZing, during 
the execution time, the ?rst set of user-input characters to 
ascertain among plurality of dictionary objects a ?rst dic 
tionary object. The ?rst dictionary object represents a dic 
tionary object from Which candidate matches against the ?rst 
user data input Would be presented to a user of the Web page. 
The plurality of dictionary objects are associated With the 
?rst data input ?eld during build time of the Web page. The 
method further includes matching the ?rst set of user-input 
characters against members of the ?rst dictionary object to 
obtain a ?rst list of candidate matches. The method addi 
tionally includes presenting the ?rst list of candidate 
matches to a user of the Web page. 

[0010] In yet another embodiment, the invention relates to 
an article of manufacture comprising a program storage 
medium having computer readable code embodied therein, 
the computer readable code being con?gured to facilitate 
auto-completion of user data input in a computer display 
screen. There is included computer readable code for receiv 
ing, during execution time for rendering the computer dis 
play screen, ?rst user data input in a ?rst data input ?eld of 
the computer display screen. There is further included 
computer readable code for analyZing, during the execution 
time, the ?rst user data input to ascertain among plurality of 
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dictionary objects a ?rst dictionary object. The ?rst dictio 
nary object represents a dictionary object from Which can 
didate matches against the ?rst user data input Would be 
presented to a user of the computer display screen, the 
plurality of dictionary objects being associated With the ?rst 
data input ?eld during build time of the computer display 
screen. There is additionally included computer readable 
code for matching at least a portion of the ?rst user data 
input against members of the ?rst dictionary object to obtain 
a ?rst list of candidate matches. Furthermore, there is 
included computer readable code for presenting the ?rst list 
of candidate matches to the user of the computer display 
screen. 

[0011] In a further embodiment, the invention relates to an 
arrangement for facilitating auto-completion of user data 
input in a Web page. The arrangement includes means for 
receiving, during execution time of the Web page, a ?rst set 
of user-input characters in a ?rst data input ?eld of the Web 
page. The arrangement further includes means for analyZing, 
during the execution time, the ?rst set of user-input charac 
ters to ascertain among plurality of dictionary objects a ?rst 
dictionary object. The ?rst dictionary object represents a 
dictionary object from Which candidate matches against the 
?rst user data input Would be presented to a user of the Web 
page, the plurality of dictionary objects being associated 
With the ?rst data input ?eld during build time of the Web 
page. The arrangement further includes means for matching 
the ?rst set of user-input characters against members of the 
?rst dictionary object to obtain a ?rst list of candidate 
matches. The arrangement additionally includes means for 
presenting the ?rst list of candidate matches to a user of the 
Web page. 

[0012] In still another embodiment, the invention relates 
to a computer softWare product having an auto-completion 
capability for user data input. The computer softWare prod 
uct includes a data input arrangement for receiving, during 
execution time of the computer softWare product, a ?rst user 
data input. The computer softWare product further includes 
logic for comparing, during the execution time, the ?rst user 
data input With members of a ?rst dictionary to obtain a set 
of candidate choices. The ?rst dictionary being selected, 
during the execution time responsive to the ?rst user data 
input, from a plurality of dictionaries associated With the 
data input arrangement during build time of the computer 
softWare product. The computer softWare product addition 
ally includes a data output arrangement for presenting in a 
computer display screen the set of candidate choices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention is illustrated by Way of 
example, and not by Way of limitation, in the ?gures of the 
accompanying draWings and in Which like reference numer 
als refer to similar elements and in Which: 

[0014] FIG. 1 is a logic diagram illustrating, in accor 
dance With one embodiment of the present invention, the 
more relevant logic blocks for implementing the auto 
complete feature in a Web page. 

[0015] FIG. 2 shoWs, in accordance With one embodiment 
of the present invention, a state diagram illustrating the steps 
involved in auto-completion of an input entry. 

[0016] FIG. 3 diagrammatically illustrates, in accordance 
With this embodiment, a developer’s vieW of the develop 
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ment environment for implementing the auto-complete fea 
ture through existing HTML tags. 

[0017] FIG. 4 illustrates, in accordance With another 
embodiment of the present invention, a developer’s vieW of 
the development environment for implementing the auto 
complete feature through tag libraries. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0018] The present invention Will noW be described in 
detail With reference to a feW preferred embodiments thereof 
as illustrated in the accompanying draWings. In the folloW 
ing description, numerous speci?c details are set forth in 
order to provide a thorough understanding of the present 
invention. It Will be apparent, hoWever, to one skilled in the 
art, that the present invention may be practiced Without some 
or all of these speci?c details. In other instances, Well knoWn 
process steps and/or structures have not been described in 
detail in order to not unnecessarily obscure the present 
invention. 

[0019] In accordance With one embodiment of the present 
invention, there are provided methods and apparatus for 
implementing the auto-complete feature in a Website such 
that any arbitrary data input ?eld can be associated during 
build time (i.e., at the time the Web page is created) With any 
dictionary object. As the term is employed herein, a dictio 
nary object may be any data source containing a collection 
of members, With individual members being potential can 
didates for an auto-complete match. Unlike the prior art 
approach, the data source does not have to be historical data 
and, in some cases, may not even contain entries previously 
made by the user. As the user enters one or more characters 
into the data input ?eld, a list of user-selectable candidate 
matches is created. The list of user-selectable candidate 
matches is refreshed either continually or from time-to-time 
to take into account any neWly entered data. At some point, 
the user may pick from one of the user-selectable candidate 
matches presented instead of continuing to enter data. Once 
one of the user-selectable candidate matches is chosen, the 
user’s entry assumes the value of the chosen match. That is, 
the selected candidate match is assigned to the variable 
associated With the data input ?eld, thereby achieving auto 
completion of the user data input. 

[0020] In one embodiment, multiple dictionary objects 
may be provided. A data input ?eld may be provisionally 
associated With multiple dictionary objects during build 
time. At execution time (i.e., When the Web page is presented 
to the user for the purpose of obtaining user input), the user 
data input or a portion thereof Will be analyZed in order to 
ascertain among the provisionally associated dictionary 
objects the one dictionary object to be used in selecting 
candidate matches. By Way of example, a Web page imple 
menting a payroll application may have a certain data input 
?eld provisionally associated With tWo dictionary objects 
during build time: a dictionary object for names and a 
dictionary object for employee number. If the user enters 
numbers in the format representative of an employee num 
bers, it may be ascertained by the auto-complete engine that 
the user intends to enter the employee number and not the 
employee name. Accordingly, the employee number dictio 
nary object Will be employed for auto-complete matching 
purposes. 
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[0021] In one embodiment, the association betWeen a data 
input ?eld and a dictionary object may be made program 
matically during execution time. The association may be 
based on the analysis of the data inputted by the user into the 
data input ?eld. Such analysis may include, for example, 
parsing, pattern analysis, data type analysis, string matching, 
and/or any other suitable data analysis technique. Further 
more, the association for one or more data input ?elds on a 
Web page may be made during execution time responsive to 
the association made earlier With respect to another data 
input ?eld. Suppose in the earlier example that the user 
begins typing numbers into the data input ?eld. In this case, 
the entry of a feW numbers into the data input ?eld causes 
the auto-complete engine to ascertain that the user is enter 
ing an employee number and that the employee number 
dictionary object is to be used. Furthermore, this association 
may cause the subsequent data input ?elds to be program 
matically associated With a speci?c group of dictionary 
objects. If the user had instead entered letters indicative of 
a part of name, the name dictionary object Would have been 
chosen and the subsequent data input ?elds may be pro 
grammatically associated With another speci?c group of 
dictionary objects, for example. 

[0022] In one embodiment, even the content of the user’s 
data entry may be analyZed to programmatically associate 
subsequent data input ?elds With speci?c dictionary objects. 
In the above example, suppose the user enters an employee 
number associated With a loW-level position that is not 
quali?ed for participation the company’s stock option plan. 
In this case, the value of the entered data may be employed 
to modify the data content of the Web page, e.g., to remove 
any discussion and/or data input ?eld that pertains to the 
company’s stock option program. In one embodiment, a 
portion of the content of a Web page may be delayed from 
being displayed to the user until it is ascertained from the 
user’s input Which dictionary object Would be employed for 
matching purposes (and concomitantly What the remaining 
content should be). Alternatively or additionally, the value of 
the entered data may be employed to modify the data content 
of one or more subsequent Web pages, e.g., to remove any 
discussion and/or data input ?eld that pertains to the com 
pany’s stock option program in the subsequent Web page(s). 

[0023] Further, the value of the entered data may deter 
mine the associations betWeen the other data input ?elds in 
the Web page and speci?c dictionary objects. In the previous 
example, once it is ascertained that the user’s entry relates 
to an employee in a loW level position in the company, the 
“salary” data input ?eld Would be programmatically asso 
ciated With the hourly rate dictionary object. In another 
example, if the user enters an employee number for a high 
level employee, the “salary” data input ?eld may be pro 
grammatically associated With an incentive compensation 
dictionary object instead of the aforementioned hourly rate 
dictionary object. 

[0024] Generally speaking, embodiments of the invention 
may be implemented in one or more computers, Which may 
be stand-alone or netWorked together. As employed herein, 
the term computer includes any electronic device that 
includes or is controlled by a processor and/or logic cir 
cuitry. Those electronic devices may include, for example, 
servers, desktop computers, laptop computers, palm-top 
computers, personal digital assistants (PDAs), handheld or 
cellular phones, netWorked terminals or Internet terminals, 
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and the like. The various embodiments of the invention may 
be implemented as computer-readable code on a computer 
readable medium, and may be distributed and employed as 
a single stand-alone product or system or may be distributed 
and employed as a part of a more complex product or 
system. 
[0025] These and other features and advantages of the 
present invention may be better understood With reference to 
the discussions and ?gures beloW. FIG. 1 is a logic diagram 
illustrating, in accordance With one embodiment of the 
present invention, the more relevant logic blocks for imple 
menting the auto-complete feature in a Web page. In FIG. 1, 
there is shoWn a data input ?eld 102, representing the ?eld 
in the Web page Where data may be inputted by the user. 
There may be multiple data input ?elds in a Web page, of 
Which only one is shoWn. Auser’s entry of any character into 
data input ?eld 102 triggers an event handler 104 to imple 
ment the auto-complete feature. If data input ?eld 102 Was 
provisionally associated With all three dictionary objects 
106, 108, and 110, event handler 104 ?rst determines, based 
on the characters entered, Which of the provisionally asso 
ciated dictionary objects (e.g., 106, 108, or 110) should be 
employed for auto-complete matching purposes. 
[0026] In one embodiment, the user may be asked to 
clarify What type of data the user is currently entering (e.g., 
name or employee number) in order for the auto-complete 
engine to create the correct association betWeen data input 
?eld 102 and one of dictionary objects 106, 108, and 110. In 
a preferred embodiment, the entered data is automatically 
analyZed for type, format, and/or content in order to ascer 
tain What type of data the user is trying to enter and to obtain 
the correct dictionary object for the auto-complete matching 
task. Of course, input ?eld 102 may be associated before 
hand With only one of dictionary objects 106, 108, and 110 
if such is desired. 

[0027] Once the dictionary object is ascertained, the user’s 
entry or a portion thereof is matched against members of the 
selected dictionary object in order to present a list of 
user-selectable candidate matches for the user to choose 
from. In general, any data matching algorithm or technique 
may be employed betWeen a user entry and members of the 
associated dictionary object. The candidate matches are sent 
back to event handler 104 for presentation in WindoW 112. 
Event handler 104 also controls other display-related aspects 
in WindoW 112, and other data input ?elds of the Web page 
may be handled by event handler 104 in an analogous 
fashion. 

[0028] FIG. 2 shoWs, in accordance With one embodiment 
of the present invention, a state diagram illustrating the steps 
involved in auto-completion of an input entry. In state 202, 
the Web page containing the data input ?eld is displayed. 
Preferably, the default auto-complete feature (e.g., one based 
on historical data entries) is disabled. 

[0029] By Way of example, HTML furnishes the folloWing 
syntax <input type=*autocomplete=“off”> and/or <form 
autocomplete=“off”> to turn off the default auto-complete so 
that the inventive auto-complete technique may be 
implanted instead. 
[0030] From state 202, the user can choose to leave the 
page (arroW 210), in Which case the value in the data input 
?eld is recorded. Often times, there may be a default data 
input value or empty initially, and these values may be 
recorded in state 212. 
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[0031] State 202 becomes state 204 via arrow 206 When 
the data input ?eld is the focus. This may happen after, for 
example, the user clicks on the data input ?eld to indicate a 
desire to begin entering data. 

[0032] In state 204, the user input is received. As the user 
enters each character, preferably the entire input string 
(including the previously entered character(s), if any, and the 
neWly entered character) is tested against the dictionary 
entries. If the evaluation in state 204 reveals one or more 

matches With the dictionary entries (arroW 208), state 210 is 
entered to enable the display of the characters entered thus 
far into the input ?eld, along With the possible matches in a 
selection WindoW for user selection. From state 210, the user 
can select one of the matches (arroW 212) to enable the 
display of the selected match in the input ?eld (state 214). 
Since the user already selected one of the matches, no 
selection WindoW is displayed in state 214. 

[0033] Alternatively, from state 210, the user can enter 
additional characters into the data input ?eld (arroW 216), 
causing state 204 to be re-entered and enabling the evalu 
ation process to occur again against the dictionary entries. 
As another alternative, also from state 210, the user may lose 
focus of the data entry process (e.g., by clicking elseWhere 
on the Web page, hitting the <enter> key to indicate that the 
user input is ?nished, and the like). In this case, arroW 218 
is folloWed to return to state 202 to Wait for the neXt user 
action that involves auto-completion, such as focus on the 
data entry ?eld (arroW 206) or leave the page altogether 
(arroW 210 to state 212). Of course While in state 202, the 
user can stay in state 202 to perform other tasks that are not 
related to auto-completion. If the user chooses the leave the 
page, the value displayed in the input ?eld is recorded in 
state 212. 

[0034] In state 204, if the input is evaluated to be empty 
or there are no matches (arroW 222), state 214 is entered to 
enable the display of What has been entered into the data 
input ?eld thus far (Which is either empty or simply What the 
user has entered). Since there are no matches, no selection 
WindoW is displayed in state 214. 

[0035] From state 214, the user can enter additional char 
acters into the data input ?eld (arroW 224), causing state 204 
to be re-entered and enabling the evaluation process to occur 
again against the dictionary entries. As another alternative, 
also from state 214, the user may lose focus of the data entry 
process (e.g., by clicking elseWhere on the Web page, hitting 
the <enter> key to indicate that the user input is ?nished, and 
the like). In this case, arroW 218 is folloWed to return to state 
202 to Wait for the neXt user action that involves auto 
completion, such as focus on the data entry ?eld (arroW 206) 
or leave the page altogether (arroW 210 to state 212). As 
mentioned, While in state 202, the user can stay in state 202 
to perform other tasks that are not related to auto-comple 
tion. If the user chooses the leave the page, the value 
displayed in the input ?eld is recorded in state 212. 

[0036] In one embodiment, the auto-complete feature may 
be implemented using eXisting objects and tags in an exist 
ing markup language, such as HTML or XML. FIG. 3 
diagrammatically illustrates, in accordance With this 
embodiment, a developer’s vieW of the development envi 
ronment for implementing the auto-complete feature 
through eXisting HTML tags. In FIG. 3, the eXisting HTML 
tags are employed to handle inputting of the user’s entry and 
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the presentation of the auto-complete match candidates. 
Thus, there is shoWn an <INPUT> tag, a <SELECT BOX> 
tag, and a <FRAME> tag, representing eXisting HTML tags 
and objects employed for the data inputting and presentation 
tasks. 

[0037] A scripting language, such as JavaScript by Sun 
Microsystems, Inc. of Palo Alto, Calif. is then employed to 
perform event handling, to handle the logic, to apply meth 
ods and properties on the HTML objects, and the like. To 
clarify, methods generally refer to actions taken With respect 
to an object. For eXample, if the object being referred to is 
a boX, methods may refer to actions such as emptying the 
boX, moving the boX, and the like, While properties generally 
refer to attributes of the object, such as Whether that boX is 
scrollable or siZable. 

[0038] The code section 302, comprising both the eXisting 
tags/objects and the script code, is then called upon each 
time an auto-complete function utiliZing the same dictionary 
and/or data type is required. Files #2 and #3 in FIG. 3 
illustrate other ?les that may require the use of the same 
auto-complete function. In the implementation of FIG. 3, 
the code section 302 needs to be reproduced in each of ?les 
#2 and #3 to implement an auto-complete function utiliZing 
the same dictionary and/or data type. 

[0039] To further enhance modularity, tag libraries may be 
employed. FIG. 4 illustrates, in accordance With another 
embodiment of the present invention, a developer’s vieW of 
the development environment for implementing the auto 
complete feature through tag libraries. One should keep in 
mind, hoWever, that the properties and methods applicable to 
the present auto-complete invention is not limited to the 
speci?c properties and methods discussed in the speci?c 
eXample of FIG. 4. Indeed, the properties and methods, as 
Well as the type of dictionary involved, may vary Widely 
according to needs. 

[0040] In FIG. 4, there is shoWn an auto-complete tag 
library 400. In contrast to the implementation of FIG. 3, the 
functionalities provided by the eXisting tags and objects, as 
Well as by the script codes, are implemented in various 
objects 404, 406, 408, and 410 of the tag library. When the 
tags are imported and executed, an auto-complete object is 
instantiated, and there is no need to duplicate the codes in 
various ?les or various sections of a ?le. 

[0041] In the eXample of FIG. 4, object 404 (AC.DIC 
TIONARY) implements the dictionary as an object. Thus, 
there may be methods such as ORDER BY, ADD, DELETE, 
CLEAR, REFRESH, AND LOAD associated With AC.DIC 
TIONARY object 404. ORDER BY dictates the sort order of 
the dictionary entries. ADD and DELETE adds and removes 
entries respectively from the dictionary and may take either 
the number of entries as an argument or a speci?ed string as 
an argument. CLEAR essentially clears out the dictionary 
While LOAD alloWs a data object (such as a data ?le) to be 
loaded into the dictionary. REFRESH updates the dictionary. 
REFRESH may be useful in case of, for eXample, one of the 
entries in the dictionary is added, modi?ed, or deleted While 
on the same Web page. 

[0042] Object 406 (AC.INPUT) implements the input 
object in the eXample of FIG. 4. Thus, object 406 may 
include the ERROR CHECK method to perform error 
checking on the user input as Well as the variable VALUE to 
hold the user input. 
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[0043] Object 408 (ACFRAME) implements the frame in 
the example of FIG. 4. Thus, object 408 may include 
properties such as the XY coordinates of the frame corners 
and the XY siZe, the visibility of the frame itself during 
various states, Whether the frame is resiZable (RESIZ 
ABLE), and the like. 

[0044] Object 410 (ACBOX) implements the box Within 
the frame that actually displays the auto-complete match 
candidates. Thus, object 410 may include properties such as 
the maximum number of displayed candidates, the XY siZe, 
the visibility of the box itself during various states, Whether 
the box is scrollable (SCROLLABLE), and the like. 

[0045] Since the auto-complete functionality, including 
the dictionary and the associated methods and properties are 
implemented as a tag library, modularity is greatly 
enhanced. If the same auto-complete function is required in 
another ?le (such as ?le 412, ?le 414, and/or ?le 416), these 
?les only have to import the tags Without having to duplicate 
the codes that create the objects Within auto-complete tag 
library 400. If there is a change in the dictionary or any of 
the methods or properties implemented by the objects in the 
tag library 400, changes have to be made only once at this 
centraliZed location, obviating the need to update the codes 
in multiple duplicate locations. 

[0046] Alternatively, the auto-complete feature may be 
implemented by built-in elements of a mark-up language, 
such as a future version of HTML or XML. As such, the 
aforementioned discussed properties and methods may be 
made part of the document object model (DOM), and be 
available for use like any built-in tag or object of the 
mark-up language. 

[0047] The ability to load a data source into a library for 
auto-complete purposes offer many advantages. For precise, 
highly complex data entry tasks, the ability to auto-complete 
from a prede?ned list of potential match candidates may be 
quite useful. Consider the example of a Web page form 
having an input ?eld that requires the netWork administrator/ 
user to ?ll out the node name of a given node in a 
10,000-node netWork. Implementing such an input ?eld as a 
drop-doWn list Would have been aWkWard, potentially 
requiring the user to scroll through a large number of entries 
before a selection can be made. Since the node name that 
need to be entered may have never been entered before, an 
auto-complete implementation based on previous entry 
(such as that implemented by the Yahoo example discussed 
earlier) Would not have suf?ced. The invention alloWs the 
list of these netWork nodes to be loaded into the dictionary. 
When the netWork administrator/user types in the feW char 
acters related to that node name, the list of potential candi 
dates (each of Which a valid node name) Would be narroWed 
doWn quickly to the point Where a reasonable list of potential 
auto-complete matches could be presented to the netWork 
administrator/user for selection. 

[0048] While this invention has been described in terms of 
several preferred embodiments, there are alterations, per 
mutations, and equivalents Which fall Within the scope of 
this invention. For example, it is possible to compare the 
user input against entries multiple dictionaries simulta 
neously, if such is desired. Furthermore, entries in the 
historical data list may be used in combination With entries 
one or more of the pre-de?ned dictionaries simultaneously 
for the purpose of auto-matching if such is desired. It should 
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also be noted that there are many alternative Ways of 
implementing the methods and apparatuses of the present 
invention. It is therefore intended that the folloWing 
appended claims be interpreted as including all such alter 
ations, permutations, and equivalents as fall Within the true 
spirit and scope of the present invention. 

What is claimed is: 
1. A computer-implemented method for facilitating auto 

completion of user data input in a Web page, comprising: 

receiving, during execution time of said Web page, ?rst 
user data input in a ?rst data input ?eld of said Web 
Page; 

analyZing, during said execution time, said ?rst user data 
input to ascertain among plurality of dictionary objects 
a ?rst dictionary object, said ?rst dictionary object 
representing a dictionary object from Which candidate 
matches against said ?rst user data input Would be 
presented to a user of said Web page, said plurality of 
dictionary objects being associated With said ?rst data 
input ?eld during build time of said Web page; 

matching at least a portion of said ?rst user data input 
against members of said ?rst dictionary object to obtain 
a ?rst list of candidate matches; and 

presenting said ?rst list of candidate matches to said user 
of said Web page. 

2. The computer-implemented method of claim 1 further 
comprising: 

receiving second user data input in said ?rst data input 
?eld; 

revising said ?rst list of candidate matches based on 
additional information in said second user data input to 
obtain a second list of candidate matches, members of 
said second list of candidate matches being also mem 
bers of said ?rst dictionary object; and 

presenting said second list of candidate matches to said 
user in lieu of said ?rst list of candidate matches. 

3. The computer-implemented method of claim 1 Wherein 
at least a portion of said Web page is implemented using at 
least one of the Hypertext Markup Language (HTML) and 
the Extensible Markup Language (XML). 

4. The computer-implemented method of claim 3 Wherein 
said ?rst user data input is analyZed using a data analyZing 
technique that includes parsing said ?rst user data input. 

5. The computer-implemented method of claim 1 Wherein 
an association betWeen a second data input ?eld in said Web 
page and one of said plurality of dictionary objects varies 
responsive to Which dictionary object in said plurality of 
dictionary objects is employed as said ?rst dictionary object. 

6. The computer-implemented method of claim 1 Wherein 
a number of data input ?elds in said Web page changes 
depending on Which dictionary object in said plurality of 
dictionary objects is employed as said ?rst dictionary object. 

7. The computer-implemented method of claim 1 Wherein 
information presented in said Web page changes depending 
on Which dictionary object in said plurality of dictionary 
objects is employed as said ?rst dictionary object. 

8. The computer-implemented method of claim 1 Wherein 
information presented in a subsequent Web page that is 
presented later in time relative to said Web page changes 
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depending on Which dictionary object in said plurality of 
dictionary objects is employed as said ?rst dictionary object. 

9. The computer-implemented method of claim 1 Wherein 
at least one of said plurality of dictionary objects is a ?le 
containing historical data entries by said user of said Web 
page. 

10. A method for implementing auto-completion of user 
data input in a Web page, comprising: 

associating, during build time, a ?rst data input ?eld in 
said Web page With a plurality of dictionary objects; 
and 

thereafter, providing said Web page for use during execu 
tion time, Wherein said Web page is con?gured to 
facilitate matching, during said execution time, at least 
a portion of ?rst user data input into said ?rst data input 
?eld against members of a ?rst one of said plurality of 
dictionary objects to obtain a ?rst list of user-selectable 
candidate choices, Wherein one of said user-selectable 
candidate choices in said ?rst list, When selected by a 
user of said Web page, is assigned to a variable asso 
ciated With said ?rst data input ?eld. 

11. The method of claim 10 Wherein at least a portion of 
said Web page is implemented using at least one of the 
Hypertext Markup Language (HTML) and the Extensible 
Markup Language (XML). 

12. The method of claim 10 Wherein at least a portion of 
said Web page is implemented using the Hypertext Markup 
Language 

13. The method of claim 10 Wherein said ?rst user data 
input is analyZed to ascertain Which dictionary object in said 
plurality of dictionary objects Would be employed as said 
?rst one of said plurality of dictionary objects prior to said 
matching. 

14. The method of claim 13 Wherein said ?rst user data 
input is analyZed using a data analyZing technique that 
includes parsing said portion of said ?rst user data input. 

15. The method of claim 10 Wherein an association 
betWeen a second data input ?eld in said Web page and one 
of said plurality of dictionary objects varies responsive to 
Which dictionary object in said plurality of dictionary 
objects is employed as said ?rst one of said plurality of 
dictionary objects. 

16. The method of claim 10 Wherein a number of data 
input ?elds in said Web page changes depending on Which 
dictionary object in said plurality of dictionary objects is 
employed as said ?rst one of said plurality of dictionary 
objects. 

17. The method of claim 10 Wherein information pre 
sented in said Web page changes depending on Which 
dictionary object in said plurality of dictionary objects is 
employed as said ?rst one of said plurality of dictionary 
objects. 

18. A computer-implemented arrangement for facilitating 
auto-completion of user data input in a Web page, compris 
mg: 

a data input arrangement con?gured to receive, during 
execution time of said Web page, a ?rst set of user-input 
characters in a ?rst data input ?eld of said Web page; 

logic con?gured to analyZe, during said execution time, 
said ?rst set of user-input characters to ascertain among 
plurality of dictionary objects a ?rst dictionary object, 
said ?rst dictionary object representing a dictionary 
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object from Which candidate matches against said ?rst 
user data input Would be presented to a user of said Web 
page, said plurality of dictionary objects being associ 
ated With said ?rst data input ?eld during build time of 
said Web page; 

logic con?gured to match said ?rst set of user-input 
characters against members of said ?rst dictionary 
object to obtain a ?rst list of candidate matches; and 

a data presentation arrangement for presenting said ?rst 
list of candidate matches to a user of said Web page. 

19. The computer-implemented arrangement of claim 18 
Wherein an association betWeen a second data input ?eld in 
said Web page and one of said plurality of dictionary objects 
varies responsive to Which dictionary object in said plurality 
of dictionary objects is employed as said ?rst dictionary 
object. 

20. The computer-implemented arrangement of claim 18 
Wherein at least a portion of said Web page is implemented 
using a mark-up language. 

21. An article of manufacture comprising a program 
storage medium having computer readable code embodied 
therein, said computer readable code being con?gured to 
facilitate auto-completion of user data input in a computer 
display screen, comprising: 

computer readable code for receiving, during execution 
time for rendering said computer display screen, ?rst 
user data input in a ?rst data input ?eld of said 
computer display screen; 

computer readable code for analyZing, during said execu 
tion time, said ?rst user data input to ascertain among 
plurality of dictionary objects a ?rst dictionary object, 
said ?rst dictionary object representing a dictionary 
object from Which candidate matches against said ?rst 
user data input Would be presented to a user of said 
computer display screen, said plurality of dictionary 
objects being associated With said ?rst data input ?eld 
during build time of said computer display screen; 

computer readable code for matching at least a portion of 
said ?rst user data input against members of said ?rst 
dictionary object to obtain a ?rst list of candidate 
matches; and 

computer readable code for presenting said ?rst list of 
candidate matches to said user of said computer display 
screen. 

22. The article of manufacture of claim 21 further com 
prising: 

computer readable code for receiving second user data 
input in said ?rst data input ?eld; 

computer readable code for revising said ?rst list of 
candidate matches based on additional information in 
said second user data input to obtain a second list of 
candidate matches, members of said second list of 
candidate matches being also members of said ?rst 
dictionary object; and 

computer readable code for presenting said second list of 
candidate matches to said user in lieu of said ?rst list of 
candidate matches. 

23. The article of manufacture of claim 21 Wherein at least 
a portion of said computer display screen is implemented 
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using at least one of the Hypertext Markup Language 
(HTML) and the Extensible Markup Language (XML). 

24. The article of manufacture of claim 21 Wherein said 
computer display screen is a Web page. 

25. The article of manufacture of claim 21 Wherein said 
?rst user data input is analyZed using a data analyZing 
technique that includes parsing said ?rst user data input. 

26. The article of manufacture of claim 21 Wherein an 
association betWeen a second data input ?eld in said com 
puter display screen and one of said plurality of dictionary 
objects varies responsive to Which dictionary object in said 
plurality of dictionary objects is employed as said ?rst 
dictionary object. 

27. The article of manufacture of claim 21 Wherein a 
number of data input ?elds in said computer display screen 
changes depending on Which dictionary object in said plu 
rality of dictionary objects is employed as said ?rst dictio 
nary object. 

28. The article of manufacture of claim 21 Wherein 
information presented in said computer display screen 
changes depending on Which dictionary object in said plu 
rality of dictionary objects is employed as said ?rst dictio 
nary object. 

29. The article of manufacture of claim 21 Wherein 
information presented in a subsequent computer display 
screen that is presented later in time relative to said com 
puter display screen changes depending on Which dictionary 
object in said plurality of dictionary objects is employed as 
said ?rst dictionary object. 

30. An arrangement for facilitating auto-completion of 
user data input in a Web page, comprising: 

means for receiving, during execution time of said Web 
page, a ?rst set of user-input characters in a ?rst data 
input ?eld of said Web page; 

means for analyZing, during said execution time, said ?rst 
set of user-input characters to ascertain among plurality 
of dictionary objects a ?rst dictionary object, said ?rst 
dictionary object representing a dictionary object from 
Which candidate matches against said ?rst user data 
input Would be presented to a user of said Web page, 
said plurality of dictionary objects being associated 
With said ?rst data input ?eld during build time of said 
Web page; 

means for matching said ?rst set of user-input characters 
against members of said ?rst dictionary object to obtain 
a ?rst list of candidate matches; and 

means for presenting said ?rst list of candidate matches to 
a user of said Web page. 

31. The arrangement of claim 30 Wherein at least a portion 
of said Web page is implemented using at least one of the 
Hypertext Markup Language (HTML) and the Extensible 
Markup Language (XML). 

32. The arrangement of claim 30 Wherein an association 
betWeen a second data input ?eld in said Web page and one 
of said plurality of dictionary objects varies responsive to 
Which dictionary object in said plurality of dictionary 
objects is employed as said ?rst dictionary object. 

33. The arrangement of claim 30 Wherein a number of 
data input ?elds in said Web page changes depending on 
Which dictionary object in said plurality of dictionary 
objects is employed as said ?rst dictionary object. 
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34. The arrangement of claim 30 Wherein information 
presented in said Web page changes depending on Which 
dictionary object in said plurality of dictionary objects is 
employed as said ?rst dictionary object. 

35. The arrangement of claim 30 Wherein information 
presented in a subsequent Web page that is presented later in 
time relative to said Web page changes depending on Which 
dictionary object in said plurality of dictionary objects is 
employed as said ?rst dictionary object. 

36. A computer softWare product having an auto-comple 
tion capability for user data input, said computer softWare 
product comprising: 

a data input arrangement for receiving, during execution 
time of said computer softWare product, a ?rst user data 
input; 

logic for comparing, during said execution time, said ?rst 
user data input With members of a ?rst dictionary to 
obtain a set of candidate choices, said ?rst dictionary 
being selected, during said execution time responsive 
to said ?rst user data input, from a plurality of dictio 
naries associated With said data input arrangement 
during build time of said computer softWare product; 
and 

a data output arrangement for presenting in a computer 
display screen said set of candidate choices. 

37. The computer softWare product of claim 36 Wherein at 
least a portion of said computer display screen is imple 
mented using at least one of the Hypertext Markup Lan 
guage (HTML) and the Extensible Markup Language 
(XML). 

38. The computer softWare product of claim 36 Wherein at 
least a portion of said computer display screen is imple 
mented using a mark-up language. 

39. The computer softWare product of claim 36 Wherein 
said data input arrangement is a ?rst data input ?eld in said 
computer display screen. 

40. The computer softWare product of claim 39 Wherein 
an association betWeen a second data input ?eld in said 
computer display screen and one of said plurality of dictio 
naries varies responsive to Which dictionary in said plurality 
of dictionaries is employed as said ?rst dictionary. 

41. The computer softWare product of claim 38 Wherein a 
number of data input ?elds in said computer display screen 
changes depending on Which dictionary in said plurality of 
dictionaries is employed as said ?rst dictionary. 

42. The computer softWare product of claim 38 Wherein 
information presented in said computer display screen 
changes depending on Which dictionary in said plurality of 
dictionaries is employed as said ?rst dictionary. 

43. The computer softWare product of claim 38 Wherein 
said data output arrangement is a data display panel in said 
computer display screen, said data display panel being 
con?gured to display at least one user-selectable candidate 
match from said set of candidate matches. 

44. The computer softWare product of claim 38 further 
comprising logic for disabling a default auto-complete fea 
ture prior to presenting in said computer display screen said 
set of candidate choices. 


